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This paper represents modeling and optimization techniques for solar cell process on single-crystalline
float zone (FZ) wafers with high efficiency; There were the four significant processes : i)emitter
formation by diffusion, anti-reflection-coating (ARC) with silicon nitride using plasma-enhanced
chemical vapar deposition (PECVD); iii)screen—printing for front and back metallization; and i1v)contact
formation by firing. In order to increase the performance of solar cells, the contact formation process
is modeled and optimized. This paper utilizes the design of experiments (DOE) in contact formation to
reduce process time, fabrication costs. The experiments were designed by using central composite
design which 1s composed of 2* factorial design augmented by 8 axial points with three center points.
After contact formation process, the efficiency of the solar cell is modeled using neural networks. This
model i1s used to analyse the characteristics of the process, and to optimize the process condition using
genetic algorithms (GA). Finally, find optimal recipe for solar cell efficiency. -
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Structure

Number of Experiments

Full factorial

(2%)

16

Axial point

(8)

8

Center point

(1x3)

3

Random point

(6)

6

Sum

32
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